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USB Power- Distribution Switches 





Features 


© 70m (MSOP-8) High Side MOSFET 

@ Wide Supply Voltage Range: 2.7V to 5.5V 

© = Current-Limit and Short-Circuit Protections 
©  Over-Temperature Protection 

@ ~——- Fault Indication Output 

@ ——sC Enable Input 


e Lead Free and Green Devices Available 
(ROHS Compliant) 


Simplified Application Circuit 


USB Port 





VIN VOUT 


APL3510A/B/C/D 


OCB 
USB 


Controller 


EN/ENB 


Pin Configurations 








General Description 


The APL38510/1 series of power switches are designed 
for USB applications. The 70mMQ N-channel MOSFET 
power switch satisfies the voltage drop requirements of 
USB specification. 

The protection features include current-limit protection, 
short-circuit protection, and over-temperature protection. 
The device limits the output current at current limit thresh- 
old level. When V_,,, drops below V,.-1V, the devices limit 
the current to a lower and safe level. The over-tempera- 
ture protection limits the junction temperature below 
140°C in case of short circuit or over load conditions. 
Other features include a deglitched OCB output to indi- 
cate the fault condition and an enable input to enable or 
disable the device. 


Applications 


@ Notebook and Desktop Computers 
e USB Ports 


© = High-Side Power Protection Switchs 


GND 1 8 VOUT OCB 1 5 VOUT VOUT 1 5 VIN 
VIN 2 7 VOUT GND 2 GND 2 
VIN 3 6 VOUT EN 3 4 VIN OCB 3 4 EN 
EN 4 5 OCB 
SOT-23-5 SOT-23-5 
SOP-8/MSOP-8 APL3510A/C ae 
APL3510A/C (Top View) (Top View) 
(Top View) 
GND 1 8 VOUT OCB 1 5 VOUT VOUT 1 5 VIN 
VIN 2 7 VOUT GND 2 GND 2 
VIN 3 6 VOUT ENB 3 4 VIN OCB 3 4 ENB 
ENB 4 5 OCB 
SOT-23-5 SOT-23-5 
SOP-8/MSOP-8 APL3510B/D APL3511B/D 
APL3510B/D (Top View) (Top View) 
(Top View) 


ANPEC reserves the right to make changes to improve reliability or manufacturability without notice, and 
advise customers to obtain the latest version of relevant information to verify before placing orders. 
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Ordering and Marking I nformation 


Package Code 
APL3510 - 
HOU-OUU K:SOP-8 X:MSOP-8 B:SOT-23-5 


APL3511 Assembly Material Operating Ambient Temperature Range 
| |: -40 to 85 °C 
Handling Code Handling Code 
Temperature Range TR : Tape & Reel 
Output Current/EN Function 
Package Code A:2A/Active High —B.: 2A/Active Low 
Output Current/EN Function C : 1A/Active High D : 1A/Active Low 


Assembly Material 
G : Halogen and Lead Free Device 


APL3510A 
APL3510A K: XxXXXX XXXXX - Date Code 
e 
L510A 
APL3510A X: XXX XXXXX - Date Code 
e 


XX 
APL3510A B: LOAX X - Date Code 
APL38511A B: L1AX X - Date Code 


Note : ANPEC lead-free products contain molding compounds/die attach materials and 100% matte tin plate termination finish; which 
are fully compliant with ROHS. ANPEC lead-free products meet or exceed the lead-free requirements of IPC/JEDEC J-STD-020C for 
MSL classification at lead-free peak reflow temperature. ANPEC defines “Green” to mean lead-free (ROHS compliant)and halogen 
free (Br or Cl does not exceed 900ppm by weight in homogeneous material and total of Br and Cl does not exceed 1500ppm by 
weight). 





Absolute Maximum Ratings (note 1) 


[symbot [—S~*~S~*~ ameter SSS*~*~*~CS*«R tg SYS 
[Wn [ViNinpuvotageWINOGN)SSCSC~S~—~SsSSC | 
P Vor [VOUTtGNDVotage —SSCSC~“~*~“‘—‘~*~*~*~*~*—‘—‘“‘~*~*S*s*~sSC | 
Vow, Var [EN ENS to GND Votege ——S~“‘*‘“*“‘*‘~*‘“‘“‘*dSCSC‘ SYS 
[Von [O0BIoGNDVotage SSOSC~“~*~“‘~“~S*~*~*~‘—‘—*~*~*~*~*~*SsSsSC | 


Note 1: Absolute Maximum Ratings are those values beyond which the life of a device may be impaired. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 





Thermal Characteristics (Note 2) 





Junction-to-Ambient Resistance in Free Air 
SOP-8 160 : 
C/W 
MSOP-8 160 
SOT-23-5 235 


Note 2 : @,,is measured with the component mounted on a high effective thermal conductivity test board in free air. 
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Recommended Operating Conditions (noie3) 


Symbol Parameter 
Vin VIN Input Voltage 
OUT Output Current (APL3510A/B) 
OUT Output Current (APL3510C/D) 
Ambient Temperature 


Junction Temperature 





Note 3 : Refer to the typical application circuit 


Electrical Characteristics 
Unless otherwise specified, these specifications apply over V,.=5V, V., =5V or V 
at T,=25°C. 


SUPPLY CURRENT 


No load, Ven=O0V or Veng=5V 
Uieeenen elas. YerovorVewsy__{_-_{ | + | wa 
ae Leakage Current VOUT=GND, Ven=OV or Vena=5V 


Reverse Leakage Current VIN=GND, Vour=SV, Ven=OV or 
Vens=0V 


POWER SWITCH 
soraPecae [| | 
Power Switch On Resistance eee |SOT-23-5 Package | - | 75 | 90 | 
[wsoraacape | | 70 | 20 
UNDER-VOLTAGE LOCKOUT (UVLO) 


Yumuwoneese iP SCSC~—C—~sSS CS 


CURRENT-LIMIT AND SHORT-CIRCUIT PROTECTIONS 


a APL3510A/B, Vin=2.7V to 5.5V 
Current Limit Threshold 2.1 2.5 2.9 A 
APL3510C/D, Viv=2.7V to 5.5V 
Ta= -40 ~ 85 °C 


oer | Shor-Greut Oupu Curent | APLASHOAB Vin 7V 955 | a 
ep aasicc vieervnsey | os | a 
OCB OUTPUT PIN 

[OCB Ouputtowvotage iowa ——SSSCSC~*~“~‘~dCSSC‘idz Cw 
fos teckage cre i Voasv SSSSC~wSSdC tk 
EN OR ENB INPUT PIN 

Vn [hnputtogcHiGH Sime —SOSC~=~—~‘—dSC*dSC( SSC SCY 
vi [inwuttogctow i Venevosv —SSSSC*dYSC SiC | 


=0V and T,= -40 ~ 85 °C. Typical values are 


ENB 
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Electrical Characteristics (Cont.) 


Unless otherwise specified, these specifications apply over V,.=5V, V_, =5V or V.,,=0V and T,= -40 ~ 85 °C. Typical values are 
at T ,=25°C. 


EN OR ENB INPUT PIN (Cont.) 


NOR NE WROTE Goa) 
F[rwtcunee——SSSC*dSSCSC~“‘~“~*~“‘“*~*S*S*S*S*~é~sSC SSCS 
[wou bisenarge Resistance [von0vervaesy Ss] S| (| 
Too [TunondeeyTine SP SSCSC~SS 
Foor [TumotOeayTine | SSSCSC—~sSS 
ts [Sor-Siantine =~ Nooad Costas =| =| ato | |e 
[Tore [OverTenperareThesbod [Turkng ——=S=~“*‘“*é~srC( SC*z;SC TSC 
SO 








OO —CSSCSC‘SECCC‘és 
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Typical Operating Characteristics 


Supply Current, I,, (UA) Switch On Resistance , Rogcon) (MQ) 


Current Limit Threshold, |, (A) 


Switch On Resistance vs. Junction 
Temperature 


160 
Viy =5V, logy =1-5A, Cy =1F/X7R, 


140} Coy =10UF/X7R, 


120 











100 








80 





























-50 0 50 100 150 
Junction Temperature (°C) 


Supply Current vs. Junction 


























Temperature 
100 
80 
60 
20 
Viv =DV, Ri oap = Open, 
Cy =Coyr =33uF/Electrolytic 
0 
-50 0 50 100 150 


Junction Temperature (°C) 


Current Limit Threshold vs. 
Junction Temperature 


APL3510A/B 


ee A a 

















APL3510C/D 




















~-50 0 50 100 150 
Junction Temperature (°C) 


Supply Current, IQ, (WA) Switch On Resistance, Rpgo,) (M2) 


Current Limit Threshold, |, ,, (A) 





60 
55 
50 
45 
40 
35 
30 
25 


20 


Switch On Resistance vs. Input 
Voltage 


Vin =DV, loyp =1-5A, Cy =1MF/X7R, 
Coy =10WF/X7R, T,=25°C 















































25 3.0 #£3.5 4.0 45 5.0 5.5 
Input Voltage (V) 


Supply Current vs. Input Voltage 



































Ri oap = Open, 
Cin =Coyr =33uF/Electrolytic, T,=25°C 





25 30 3.5 4.0 45 5.0 5.5 
Input Voltage (V) 


Current Limit Threshold vs. 



































Input Voltage 
2.8 
2.6 
A APL3510A/B 
2.0 
1.8 
14 APL3510C/D 
1.2 
T, =25°C 
1.0 


























2.5 3.0 3.5 4.0 45 50 45.5 
Input Voltage (V) 
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Typical Operating Characteristics (Cont.) 


Current-Limit Response (us) 


Short-Circuit Output Current, loop, (A) 


EN Pin Threshold Voltage, V,,, (V) 


Current-Limit Response vs. Output 


Peak Current 
300 


APL3510A/B, 
Vi = BV, T,=25°C 





250 





200 





150 





100 





50 




















0 2 4 6 8 10 12 
Output Peak Current (A) 


Short-Circuit Output Current vs. 
Input Voltage 






































25 30 35 40 45 50 £55 
Input Voltage (V) 


EN Pin Threshold Voltage vs. 
Input Voltage 



































EN Falling 




















AH Vin =9V; Ry pap =902, | 
Ci = Coyz =33uF/Elctrolytic, T,=25°C 





2.5 3.0 3.5 4.0 45 50 #£5.5 
Input Voltage (V) 


Current-Limit Response (us) 


EN Pin Threshold Voltage, V_,, (V) 


Turn-Off Leakage Current, |, -,, (uA) 


250 


200 


150 


100 


50 


Current-Limit Response vs. Output 
Peak Current 


APL3510C/D, 
Vi = BV, T,=25°C 
































0 eZ A 6 8 10 12 


Output Peak Current (A) 


EN Pin Threshold Voltage vs. 
Junction Temperature 























EN Falli 














Rioap =900, 
Ci = Coy =S3HF/Elctrolytic 





-50 0 50 100 150 


Junction Temperature (°C) 
Turn-Off Leakage Current vs. 
Junction Temperature 


Vin =oV, Shut-Down mode, R, 5,5 =02, 
Cy = Coy =S33uF/Elctrolytic 
































50 0 50 100 150 


Junction Temperature (°C) 
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Typical Operating Characteristics (Cont.) 


OCB Deglitch Time , Tpo¢g) (MS) Switch Off Supply Current, locio4(HA) 


Turn-Off Falling Time, t, (us) 


Switch Off Supply Current vs. 
Junction Temperature 


Vin = 9V; Ri oap = Open, 
Cy C 





out =SSHF/Elctrolytic 
































0 
-50 0 50 100 150 


Junction Temperature (°C) 


OCB Deglitch Time vs. Input Voltage 
18 


17 








16 
15 








14 
13 
12 











11 


10 }- Ryogp =12, 
Cin = Coy =33HF/Elctrolytic 
9 


2.5 3.0 3.5 4.0 4.5 5.0 5.5 
Input Voltage (V) 























Turn-Off Falling Time vs. Junction 
Temperature 


200 
Vin = BV; Rioap =302, 
C= 33uF/Elctrolytic, C.,,,=1F/X7R 


150 





100 





50 














-50 0 50 100 150 
Junction Temperature (°C) 


OCB Deglitch Time , Tpo¢p) (ms) 


UVLO Threshold Voltage, Vij 9 (V) 


Turn-On Rising Time, t, (1s) 


18 





OCB Deglitch Time vs. Junction 
Temperature 














SS 























Ri oap = 12, 
Ci = Coys =S33HF/Elctrolytic 





-50 0 50 100 150 





Junction Temperature (°C) 


UVLO Threshold Voltage vs. 
Junction Temperature 








UVLO Falling 




















loys =15MA, 
Cin = Cour =33uF/Elctrolytic 





~ 50 0 50 100 150 


700 


600 


500 


400 


300 


200 


100 


Junction Temperature (°C) 


Turn-On Rising Time vs. Junction 
Temperature 


Viv = BV, Ri oa =302, 
Cy, = 33uF/Elctrolytic, Co, =1F/X7R 











i ee 




















0 
-50 0 50 100 150 


Junction Temperature (°C) 
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Typical Operating Characteristics (Cont.) 



















































































Output Voltage vs. Output Current Output Voltage vs. Output Current 
6 6 | 
APL3510A/B, APL3510C/D, 
: Vin = DV, Ty=25°C 5 Vin= DV, Ta=25°C | 
S S 
E EK 
6 4 8 4 
s s 
g 3 s 3 
S S 
a 2 = 
-) =| 
O O 
1 1 
0 O | 
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 
Output Current (A) Output Current (A) 


OO —“CSCSCSC“‘CC‘iés, 
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Operating Waveforms 


The test condition is V,.=5V, T,= 25°C unless otherwise specified. 


Turn On Response 





ANPEC Ry 





Turn Off Response 


pt] tf 
aantGeeeee 
pepe} A pe epee 





Vin =2OV; Ry ogy =30Q, C,,, =33F/Electrolytic, 
Coy7 =1 HF /Electrolytic, 

CH1: V 5V/Div, DC 

CH2: Vay, 2V/Div, DC 

TIME: 200us/Div 


ENB? 


UVLO at Rising 


aa 
pt | | VAT | 
edovab dod Vodafone afore oo 


eit} ye et | 
Pt U/L et tt 
pepe vor ff pp ppp 





Vin =2V; Ry oap =302, C,, =33uF/Electrolytic, 
Coyr =1HF/Electrolytic, 

CH1: V,,,, 1V/Div, DC 

CH2: Voy,, 1V/Div, DC 

TIME:2ms/Div 


IN? 


Vin =OVs Ry ogy =30Q, C,,, =33F/Electrolytic, 
Coy =1HF/Electrolytic, 

CH1: V 5V/Div, DC 

CH2: Vay, 2V/Div, DC 

TIME: 100us/Div 


ENB? 


UVLO at Falling 


NCEE 
TTS Pett tt 
Pt | ty Pee 
pepe pep pepe 
Pitt te tt yt 


Vin =9V; Ri oap =30, C,,, =33ynF/Electrolytic, 
Coyr =1HF/Electrolytic, 





CH1: V,,,, 1V/Div, DC 
CH2: Vo,,;, 1V/Div, DC 
TIME:5ms/Div 


IN? 
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Operating Waveforms (Cont.) 


The test condition is V,.=5V, T,= 25°C unless otherwise specified. 


OCB Response During Short Circuit 
pve Pepe ep ped 





Vin =2V; Ry gap =02, Cy =Coyp=S3HF/ 
Electrolytic 

CH1: V 5V/Div, AC 

CH2: Vog,, 5V/Div, DC 

CH3: |,,,, 1A/Div, DC 

TIME: 5ms/Div 


ENB? 


OCB Response with Ramped Load 


wetroy’ 
Vocs 
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OCB Response During Over Load 


p[oo| _ id . ‘ 7 — poe feoeefereefenefone] 


PO 
pt} t ett tt 


Vin =2V; Ry oap =22, Cy =Coy=SSHF/ 
Electrolytic 

CH1: V 5V/Div, AC 

CH2: Vog,, 5V/Div, DC 

CH3: |,y,;, 1A/Div, DC 

TIME: 5ms/Div 





ENB? 


Load-Transient Response 





Vin =9V, Cin, =Coyp=S3HF/Electrolytic 


Viv =5V; Ri oan =1k@ to 2.20, C,, =Co,),=33nF/ 


CH1: V_..,, 5V/Div, AC Electrolytic | 

CH2: Voog, 5V/Div, DC CH1: Ving, SV/Div, AC 

CH3: Igy, 1A/Div, DC CH2: lou, 1A/Div, DC 

TIME: 2ms/Div TIME: 1ms/Div 
OO —“C:sSCSC‘(‘Cé‘Céiés 
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Pin Description 


FUNCTION 
SOP- g/|  SOT-235 | = ) 


oo aa Power Supply Input. Connect this pin to external DC supply. 


Enable Input. Pulling this pin to high will enable the device and pulling this pin to low 
will disable device. The EN pin cannot be left floating. 


Enable Input. Pulling this pin to high will disable the device and pulling this pin to low 
will enable device. The ENB pin cannot be left floating. 


Fault Indication Pin. This pin goes low when a current limit or an over-temperature 
condition is detected after a 8ms deglitch time. 


Output Voltage Pin. The output voltage follows the input voltage. When ENB is high or 
EN is low, the output voltage is discharged by an internal resistor. 











VIN 
Short-Circuit 
Protection 
Gate Driver and 
EN/ Control Logic 
ENB 
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Typical Application Circuit 





USB Port 









VIN 
Cayp Cour 
5 


APL3510A/B/C/D|0-1uF | 150uF | 
OCB 
Controller EN/ENB 


OO —CSSCSC‘CSSC;iéC‘Céiés 
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Function Description 


VIN Under-Voltage Lockout (UVLO) 

The APL3510/1 series of power switches have a built-in 
under-voltage lockout circuit to keep the output shutting 
off until internal circuitry is operating properly. The UVLO 
circuit has hysteresis and a de-glitch feature so that it will 
typically ignore undershoot transients on the input. When 
input voltage exceeds the UVLO threshold, the output 
voltage starts a soft-start to reduce the inrush current. 


Power Switch 
The power switch is an N-channel MOSFET with a low 
Asser The internal power MOSFET does not have the 


body diode. When IC is off, the MOSFET prevents a cur- 
rent flowing from the VOUT back to VIN and VIN to VOUT. 


Current-Limit Protection 

The APL3510/1 series of power switches provide the cur- 
rent-limit protection function. During current limit, the de- 
vices limit output current at current limit threshold. For 
reliable operation, the device should not be operated in 
current limit for extended period. 


Short-Circuit Protection 

When the output voltage drops below V,.-1V, which is 
caused by an over-load or a short-circuit, the devices limit 
the output current down to a safe level. The short-circuit 
current limit is used to reduce the power dissipation dur- 
ing short-circuit conditions. If the junction temperature 
reaches over-temperature threshold, the device will en- 
ter the thermal shutdown. 


OCB Output 

The APL3510/1 series of power switches provide an 
open-drain output to indicate that a fault has occurred. 
When any of current-limit or over-temperature protection 
occurs for a deglitch time of t,o, the OCB goes low. 
Since the OCB pin Is an open-drain output, connecting a 
resistor to a pull high voltage is necessary. 


Enable/Disable 

Pull the ENB above 2V or EN below 0.8V will disable the 
device, and pull ENB pin below 0.8V or EN above 2V will 
enable the device. When the IC is disabled, the supply 
current is reduced to less than 1uA. The enable input is 
compatible with both TTL and CMOS logic levels. The 
EN/ENB pin cannot be left floating. 


Over-Temperature Protection 

When the junction temperature exceeds 140°C, the inter- 
nal thermal sense circuit turns off the power FET and 
allows the device to cool down. When the device's junc- 
tion temperature cools by 20°C, the internal thermal 
sense circuit will enable the device, resulting in a pulsed 
output during continuous thermal protection. Thermal 
protection is designed to protect the IC in the event of 
over temperature conditions. For normal operation, the 
junction temperature cannot exceed T =+125°C. 
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Application Information 


Input Capacitor 


A 1uF ceramic bypass capacitor from V,, to GND, located 
near the APL3510, is strongly recommended to suppress 
the ringing during short circuit fault event. Without the 
bypass capacitor, the output short may cause sufficient 
ringing on the input (from supply lead inductance) to dam- 
age internal control circuitry. 


Output Capacitor 


A low-ESR 150uF aluminum electrolytic or tantalum be- 
tween V_,,, and GND is strongly recommended to reduce 
the voltage droop during hot-attachment of downstream 
peripheral. (Per USB 2.0, output ports must have a mini- 
mum 120uF of low-ESR bulk capacitance per hub). 
Higher-value output capacitor is better when the output 
load is heavy. Additionally, bypassing the output with a 
0.1uF ceramic capacitor improves the immunity of the de- 
vice to short-circuit transients. 


Layout Consideration 


The PCB layout should be carefully performed to maxi- 

mize thermal dissipation and to minimize voltage drop, 

droop and EMI. The following guidelines must be 
considered: 

1. Please place the input capacitors near the VIN pin as 
close as possible. 

2. Output decoupling capacitors for load must be placed 
near the load as close as possible for decoupling high- 
frequency ripples. 

3. Locate APL3510 and output capacitors near the load to 
reduce parasitic resistance and inductance for excel- 
lent load transient performance. 

4. The negative pins of the input and output capacitors 
and the GND pin must be connected to the ground plane 
of the load. 

5. Keep Vand V.,,,traces as wide and short as possible. 


OO —CSSCSCSCSC(‘(‘(CC‘és 
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Package Information 





























































































































































































































































































































SOP-8 
_ D 
; _ 
SEE VIEW A 
| 
tu, Ww 
O yj 
! ‘ol 
Lo 
x< 
! co | 
e b Ile 
| | i i \ 
fqN| 
<x <x al 
io) 

' 7 GAUGE PLANE 
= | SEATING PLANE 
<x 

as 
VIEW A 
S SOP-8 
Mt MILLIMETERS INCHES 
. MIN. MAX. MIN. MAX. 
A 1.75 0.069 
Al 0.10 0.25 0.004 0.010 
A2 1.25 0.049 
b 0.31 0.51 0.012 0.020 
Cc 0.17 0.25 0.007 0.010 
4.80 5.00 0.189 0.197 
5.80 6.20 0.228 0.244 
E1 3.80 4.00 0.150 0.157 
e 1.27 BSC 0.050 BSC 
h 0.25 0.50 0.010 0.020 
L 0.40 1.27 0.016 0.050 
0 0° 8° 0° 8° 























Note: 1. Follow JEDEC MS-012 AA. 
2. Dimension “D” does not include mold flash, protrusions or gate burrs. 

Mold flash, protrusion or gate burrs shall not exceed 6 mil per side. 

3. Dimension “E” does not include inter-lead flash or protrusions. 
Inter-lead flash and protrusions shall not exceed 10 mil per side. 
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Package I nformation 







































































































































































































































































MSOP-8 
: D : 
' Hl ] 1 
| | SEE VIEW A 
Ww 
O 
! Hiss 52 |* |S ae 
! _\ 
|e Db I 
4 
| \9 g 
<x oO 
! ? '— GAUGE PLANE 
x cr # 1 SEATING PLANE 
VIEW A 
MSOP-8 
h MILLIMETERS INCHES 
L MIN. MAX. MIN. MAX. 
A 1.10 0.043 
Al 0.00 0.15 0.000 0.006 
A2 0.75 0.95 0.030 0.037 
b 0.22 0.38 0.009 0.015 
0.08 0.23 0.003 0.009 
2.90 3.10 0.114 0.122 
E 4.70 5.10 0.185 0.201 
El 2.90 3.10 0.114 0.122 
e 0.65 BSC 0.026 BSC 
L 0.40 0.80 0.016 0.031 
0 0° 8° 0° 8° 
Note: 1. Follow J EDEC MO-187 AA. 
2. Dimension“D’does not include mold flash, protrusions or gate 
burrs. Mold flash, protrusion or gate burrs shall not exceed 6 mil 
per side. 
3. Dimension“E 1”does not include inter-lead flash or protrusions. 
Inter-lead flash and protrusions shall not exceed 5 mil per side. 
OO —CSSCSC‘CséCéd 
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Package I nformation 



















































































































































































































































































SOT-23-5 
se D _ 
1 | _J| | 
| SEE 
| | VIEWA 
iit 
oo 1 
Aa a 
- el _ 
A 
a < < 
'_ GAUGE PLANE 
| , | SEATING PLANE 
: wane 
VIEW A 
, SOT-23-5 
iM MILLIMETERS INCHES 
P MIN. MAX. MIN. MAX. 
A 1.45 0.057 
Al 0.00 0.15 0.000 0.006 
A2 0.90 1.30 0.035 0.051 
b 0.30 0.50 0.012 0.020 
Cc 0.08 0.22 0.003 0.009 
D 2.70 3.10 0.106 0.122 
2.60 3.00 0.102 0.118 
E1 1.40 1.80 0.055 0.071 
e 0.95 BSC 0.037 BSC 
et 1.90 BSC 0.075 BSC 
LL 0.30 0.60 0.012 0.024 
0 0° 8° 0° 8° 
Note : 1. Follow JEDEC TO-178 AA. 
2. Dimension D and E1 do not include mold flash, protrusions or gate 
burrs. Mold flash, protrusion or gate burrs shall not exceed 10 mil 
per side. 
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Carrier Tape & Reel Dimensions 
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SECTION B-B 
































Application | A | H 


330.022.00| 50 MIN. aon vm 1.5 MIN. | 20.2 MIN. | 12.020.30 |1.7540.10 | 5.540.05 
4.040.10 | 8.0+0.10 | 2.0+0.05 rrounos [Tao 1.5 MIN. sun | 75890 lesoanzo 6.4030.20 | 5.2030.20 | 2.1040.20 
330.042.00| 50 MIN. aon em 1.5 MIN. | 20.2 MIN. | 12.020.30 |1.7540.10 | 5.540.05 
4.0030.10 | 8.00+0.10 | 2.00+0.05 cones! 000 /13une 1.5 MIN. 795:098 |sonnao 5.3020.20 | 3.30+0.20 | 1.4020.20 
| A | H | Ti [| C | d | D | W | EY | F | 
178.0:2.00| 50 MIN. | &4*4:00 )19-0+2-59) 4.5 MIN. |20.2 MIN. | 8.020.30 |1.7530.10 | 3.529.05 
| PO | Pi_| P2 | bdO | Di | T | AO | BO | KO 
4.0:0.10 | 4.030.10 | 2.00.05 | 192-0 | 1.0 MIN. | 2940-00 | 3 5039.20] 3.10:0.20 | 1.5030.20 

(mm) 
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Devices Per Unit 


MSOP-8 Tape & Reel 3000 
SOT-23-5 Tape & Reel 3000 





Taping Direction Information 




























































































































































































































































































































































































































































































































































































































































































SOP-8 
USER DIRECTION OF FEED 
OO O OO O O OO O 
MSOP-8 
USER DIRECTION OF FEED 
oO i i TF Do | ee 
SOT-23-5 














USER DIRECTION OF FEED 


O O OF OO OO OD OO © 


= 
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Classification Profile 






Supplier Tp = Te 


Supplier t 





Max. Ramp Up Rate = 3°C/s 
Max. Ramp Down Rate = 6°C/s 


Temperature c> 





5 
|_ Time 25°C to Peak 
Time >> 


Classification Reflow Profiles 


Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly 


Preheat & Soak 100°C 150 °C 
Temperature min (Tsmin) 


150°C 200 °C 
Temperature max 
Time (Tsmin to Terman) ( 60-120 seconds 60-120 seconds 


Average ramp-up rate 3 °C/second max. 3°C/second max. 
(Tsmax to Tp) 


Liquidous temperature (T_) 183 °C 217 °C 
Time at liquidous (t.) 60-150 seconds 60-150 seconds 


Be ie, neeetie! (To) 


* Tolerance for peak profile Temperature (T,) is defined as a supplier minimum and a user maximum. 
** Tolerance for time at peak profile temperature (tp) is defined as a supplier minimum and a user maximum. 
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Classification Reflow Profiles (Cont.) 


Table 1. SnPb Eutectic Process — Classification Temperatures ( ae 


Thickness <350 >350 
220 °C 
220 °C 


Table 2. Pb-free Process — Classification — (Tc) 


Package Volume mm® Volume mm® Volume mm® 
——— <350 350-2000 >2000 
<1 FA mm mm 260 °C 260 °C 260 °C 


1.6 mm —2.5 mm 260 °C 250 °C 245 °C 
250 °C 245 °C 245 °C 


Reliability Test Program 


| sTestitem | Method S| Ci escription 








ToT ESD -22, A104 500 Cycles, -65°C~150°C 
ESD =————C(<Ss:~CS~COSsS ESD -22, 114,115 VHBMz 2KV, VMM= 200V 
Latch-Up JESD 78 10ms, 112 100mA 





Customer Service 


Anpec Electronics Corp. 

Head Office : 
No.6, Dusing 1st Road, SBIP, 
Hsin-Chu, Taiwan, R.O.C. 
Tel : 886-3-5642000 
Fax : 886-3-5642050 


Taipei Branch : 
2F, No. 11, Lane 218, Sec 2 Jhongsing Rad., 
Sindian City, Taipei County 23146, Taiwan 
Tel : 886-2-2910-3838 
Fax : 886-2-2917-3838 


OO —“CSSCSC‘“C;‘CSCSCSCéa 
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